The mitochondrial oxoglutarate carrier: sulfhydryl reagents bind to cysteine-184, and this interaction is enhanced by substrate binding.
The interaction of sulfhydryl reagents with the oxoglutarate carrier (OGC) of bovine heart mitochondria was investigated in proteoliposomes reconstituted from purified carrier and lipids. Incubation of the proteoliposomes with maleimides or mercurials led to inhibition of the oxoglutarate carrier protein. The inhibition of oxoglutarate transport by mercurials was removed by dithioerythritol (DTE), whereas inhibition by maleimides was not. Preincubation of the proteoliposomes with mercurials protected the carrier protein against inactivation by the fluorescent sulfhydryl reagent N-(1-pyrenyl)maleimide (PM) and decreased the fluorescence associated with the carrier, indicating that mercurials bind to the same cysteine which is modified by PM. The presence of the substrates oxoglutarate and malate increased the binding of PM to the reconstituted carrier as well as the degree of inhibition of the reconstituted transport activity caused by PM, other maleimides, and mercurials. This result is consistent with the assumption that substrate binding causes a change in the tertiary structure of the carrier protein. The primary sequence of the oxoglutarate carrier contains three cysteines (Cys-184, Cys-221, and Cys-224). We provide evidence that PM labels only Cys-184, whereas Cys-221 and Cys-224 are linked by a disulfide bridge.